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Smoking research has primarily targeted moderate and heavy smokers. However, examining characteristics and consistency of light smoking, defined as <5 cigarettes per day (CPD), is equally important. This study analyzed characteristics of light smokers (7.8% of daily baseline smokers) in comparison to heavy smokers, defined as 20 CPD, (26.9%), described how light smoking pattern changed over time and studied predictors of smoking change.
Longitudinal data from the Finnish adult twin cohort study collected in 1975, 1981 and 1990 were used. Female sex, younger age, higher education, being single and physically active, reporting less inhalation, using less alcohol, coffee and other tobacco products characterized light smoking. Longitudinally, age, education, binge drinking and change of marital status predicted change of light smoking pattern. Half of the baseline light smokers quit while many increased smoking during the follow-up. This heterogeneous subgroup included permanent light smokers, relapsed quitters, previous moderate smokers, and smoking initiators. 
Introduction
Light smokers, also called "chippers" or "low-rate smokers", make up an increasing proportion of smokers in many countries (1, 2) . Smoking restrictions and health education are among reasons motivating light instead of heavy smoking. Light smoking is often considered as smoking <5 cigarettes per day (CPD). The proportion of light smokers is not well established partly due to the different definitions used in studies (3), nor is their consistency stable because this smoking pattern is often temporary.
Light smoking is relatively common among adolescents, women and some ethnic minorities (3) (4) (5) . Light smokers can be categorized into three subgroups: those established in this pattern; those progressing to heavier consumption, and those approaching cessation (2-4).
Light smoking may be motivated more by social and enjoyment factors than by craving and addiction (6, 7) . However, light smokers do not seem to be typically "social smokers", because they smoke half their cigarettes while being alone (8) . It has been suggested that light smokers are less impulsive, more self-disciplined, and their smoking is less linked with mood states when compared to regular smokers (7, 9) .
Light smokers more likely than heavier smokers sit in the non-smoking sections and have smoking restrictions at home or at workplace (2) . Some are motivated by the harm reduction they believe they gain by light instead of heavier smoking (3, 10) . Occasional smokers have a healthier lifestyle and are better educated than regular smokers (11) , and higher education characterizes also daily light smokers (12) .
Light smoking may have a genetic component as genetic factors have substantial influence on amount smoked (13, 14) . Although interindividual genetic differences account for 59% of variation in nicotine metabolism, only 4% of this variation is accounted for by known CYP2A6 alleles (15) . Light smokers often demonstrate a slow CYP2A6 activity, which may reduce smoking (14, 16) . Slow metabolism leads to lesser withdrawal symptoms, and many chippers actually do not experience such symptoms during abstinence (3, 9) . Their time to first cigarette is rarely under 30 min after waking.
Further, smoking <5 CPD has been suggested to be a cut-off point where nicotine regulation becomes ineffective and other factors would maintain low-rate consumption (2) . Social influences may also explain patterns of familial aggregation of light smoking (17) .
Light smokers are more likely to plan and to have attempted quitting than heavy smokers (2,4) and many do not find quitting difficult (4, 5, 18) . However, after quitting, light and heavy smokers demonstrate similar relapse rates (19) . The subgroup of light smokers varies, consisting mainly of former heavy smokers in some populations (2), while of smoking initiators in others (18, 20) . Light smokers have been reported to be either consistent in their pattern (4) or to maintain low-rate consumption only for some months (2, 5) . Quitters often relapse back to regular smoking through occasional or light smoking, consuming fewer cigarettes than before quitting for several months (2,21).
Aims
It is important to further characterize the group of daily light smokers as well as to study this pattern longitudinally, because follow-up studies of light smokers are uncommon.
Knowing the characteristics and consistency of this smoking subgroup helps to target interventions and understand the health consequences of this pattern. The aims of this study were to characterize daily light smoking in a Finnish population, to describe consistency of such smoking pattern over a 15 year follow-up period, and to explore factors predicting consistent light smoking.
Materials and methods

Subjects
The data for this study were collected as part of the Finnish Twin Cohort established in of the previous surveys. Thus, the most aged participants were excluded from the last survey in order to avoid possible bias caused by increased morbidity.
Definition of light smoking
In this study light smoking among the current daily smokers was defined as smoking <5
CPD ( 
Covariates of light smoking
The subjects for the analyses of characteristics of light smoking were the current cigarette smokers at baseline in 1975. Age and sex were determined from registry focusing on feeling of loneliness, hardness of life, happiness and anhedonia (25) . Stress of daily activities (SDA) was defined by four self-reported items: being tense and nervous, having stress within daily activities, being mentally and physically exhausted at the end of day, and daily activities being extremely trying and stressful (26) . The selfratings were made on a scale from 1 to 4, the total scores ranged from 4 to 16, and higher scores indicated lower stress levels (27) .
In addition to the cross-sectional analyses at baseline, it was explored longitudinally whether those baseline characteristics predicted future smoking pattern of the initially light smokers. Here, the above-mentioned variables were considered, as well as changes in them, such as change of marital status (similar constant classes, change from single/separated to marriage or marriage-like relationship, and vice versa) and educational level (low, higher plus the change from low to higher).
Follow-up of smoking pattern
Subsequent smoking patterns of light smokers were analyzed: whether they increased smoking, quit smoking or continued light smoking. Here, a cohort study approach 
Results
Characteristics of light smoking
At baseline, altogether 9,940 current smokers were identified, 9,902 of whom provided sufficient data on amount of daily smoking. The characteristics of light smokers in 1975 (n=772) compared to moderate (n=6,462) and heavy smokers (n=2,668) are shown in Table 1 , including the results of the age-and sex-adjusted logistic regressions.
Considering light vs. heavy smokers, the likelihood of light smoking was elevated among women, those with higher education, those who were physically active, tea drinkers, among those reporting higher age of smoking initiation, and those reporting less stress. The likelihood of light smoking was lower among older smokers, those who were ever married or lived together (compared to never married / single), those using other tobacco products and inhaling tobacco smoke, binge drinkers, those reporting more coffee drinking, and those dissatisfied with life. Predictors of change in smoking pattern among the baseline light smokers are shown in Concerning mental health profile, heavy smokers were more stressed and dissatisfied than light smokers. Longitudinally, those light smokers who became heavy smokers were less satisfied and more stressed at baseline than others. This is in line with studies demonstrating that heavy smoking associates with perceived stress (31) and is used to self-medicate negative moods (9) . Longitudinally, moving in with a partner associated with cessation and constant light smoking, suggesting that it is likely to acquire healthier smoking patterns when starting a relationship. High education predicted consistent light vs. increased smoking. Similar changes in marital and socioeconomic status have been earlier shown to associate with smoking cessation (32) .
Smokers entering and leaving the category of light smokers form a dynamic process and may rejoin this group after being part of another category in-between. This study demonstrated that among light smokers, the proportions of new smokers, relapsing quitters, constant light smokers and smoking reducers were almost equal. However, heavy smokers were more likely to become moderate or former smokers than light smokers. Nicotine tolerance probably complicates maintaining light smoking after heavy consumption. However, those regular smokers who significantly reduce CPD are more likely to quit in future (10, 33) . Physicians significantly less often advise light than heavy smokers to quit (4,18), although they may need similar interventions (19) .
Temporary low-rate smoking is common among relapsed former smokers before a new quit attempt (2) or returning to regular smoking. Light smoking should not be recommended as a harm reduction alternative for quitting. Even smoking 1-5 CPD increases morbidity and mortality (20) , and heavy smokers reducing their CPD probably do not lengthen their life expectancy (34) .
This study has several strengths. The long-term follow-up of the Finnish Twin Cohort provided large longitudinal data in the presence of a large number of covariates, letting not only characteristics of light smokers in a certain year but also the consistency and predictive factors of light smoking to be examined. Earlier studies characterizing light smokers have had remarkably shorter follow-up times. According to a study within the same cohort (35) , smokers more often than non-smokers dropped out from follow-up.
However, similar proportions of the missing subjects reported being smokers in the previous survey than is the share of smokers in the population. 
